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(54) SINGLE-CHIP MULTIPROCESSOR 
(57)Abstraot 

PROBLEM TO BE SOLVED: To achieve performance 
improvement which is scalable up to an increasing 
degree of semiconductor integration by improving the 
price performance ratio with respect to a multiprocessor 
for parallel processing. 

SOLUTION: The single-chip multiprocessor includes 
processing elements 16 each including a CPU 20, a 
network interface 32 connected to the CPU, an 
actiustable prefetch instruction cache 24 connected 
directly to the CPU and network interface, and a data 
transfer controller 30 connected directly to the CPU and 
a concentrated common memory 28 which is connected 
to the respective processing elements and shared by the 
processing elements. 
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[ttftMSOttEfl] 

hy-yMy?7x-7.t, mcPUtM*v 

l>T-?3gi*3y ho-^i:. n-*;MtU4fcttf» 

(O/o b -y y y ^x ^ y h r ? -b ^"re&flr4MB* 
U 4: £SXT&.&|g8!*07*u-b >y yy^xy* y 

yy^xy* y h C J: oT£*$ftS*4»£3r.x* 'J > 

2 ] #rnb y y y/il/^ y h (c«»t LT 
^n-vOn, y'x ? 7 r A fr£ $ (c^trHMS9 1 
tm<?> yy/^f >y r?;H- T o -b -y -9" . 

nmm ] mswmtm 1 ttz^wm^y-rtv 

Cif*]S4 ] ssoti&sjs i ££{22fEf4?)yy?7w 

•y -f k *£v</Cfc 4 3 y b° A - ? . 
[000 1] 

—Of- •yrt^ft^yy^VUf-7 7°7'Q-lr'y-9-COT-= 3 f 

f-?f-*tcWU J:D£#Wfc:H:. DVWvA vain 
y>M yW,mm^y^)H- -y rv/H-rnt >y-F7-* 

yXf^7-Jff?ft fc CRN'S . 
[00 02] 

^(iit^-C't h «/7-<oa- K?x78«£*ru 

T<oe-^tt|g{i , RTF L 0 P S mi . 2 1 ttSfiflJ 
WtCttft+TFLOPSfiLh^tf-^ttfig^ftovs/y 

ye*-*«u t-^ttffi<oi&i±fcfcitrp^5AS 

H+coMJiJttfcttiiiU HP F, MP I, PVM&k'O 
«36mS*S 7*7 y S-fflWN- K^xTfcSft* 

SHUT, it#OiStttl3ye A -^^rU«S:fey;-C# 
[0003] £*>ffl6teittL ttV**f?tf)|SBte:J8fc 



mxmfrtitzTuyyj** uwm^zmuttt &mm\ 
[ooo4] mz. 2 1 wMmsmf&Bm* 

tjL-^^SI>v;H-7*o-fe>yify^rA£0±^r-Jf 
r? f - a-o-o fc ^ftS y y^VPf- ? 77/P 

t7nt -y ^xmitftozt \mmxh h . $ 

&fc, yy?)l>1--y7'-?)l>i-7U*:>yy-< l Z^Xh. ft. 

— f7yyKy^yxr^fll^^tgttSfrU>g 
MJaWfca y^M . f i 3 =5:7- 

[0005] 

[RW^iHfcLJiafcf mm] Ltzt^x. *m\ 

li, v;^^y>f yjfeMfttihK- h-TS 3 yy\M 5B 
Hi!?) y y > y 77;Pf7a -b -y iffc i Xf*ti*1& 
^Ltz^ j*7*— 7yx7;H-7n-fe 7ty^fA^ 
Sf*-f!><r££BW4:-r6. 
[0 0 0.6] 

^ >f y ^ - 7 x - x ic l t n I. r y> 7. ^ 7*>I^ 

7° 'J 7 x -y ^-^^df t7^.KCPU (CjSS&ft L 

D-t -y yy/xw y h t , #r o-fe 7yy^ii/^ y 
h (ctKft t #ra-b >y y y /xw y h i t 
tiS****^* 1 ; i: $-^T'^:l»yyy y, /hf--y7"-?;P 
f-T-n-bv^tlflWS. 

[00 07] 4fc, ^ia^yy^H-v 
77^f70t >y -9-* k -r S X t y ^*S> S V ^ 

7fyXfA^MtS„ 
[0008] 

"Wf- h-f l>yyy J *;l'f-y7"7/Pf-ro-b ■ytf-fctlfitf 

6. *^o-^Si^*Sf$)-6yy^;^yrv/^7° 

D-b-yHf<7)T-dfxy*f- J r$r01 ^"T. HltC*J^T 
<i. 81W7nb7yy/xwyb (PE 0 . P 

E, PE„) Z^X-Zm®. (m+lffl) <T> 

yy?)V1- ■y7'~?)H-7'n-t <rf ( SCM 0 , SCM,. 

SCM 2 SCM a . . . . ) lOt, 

VWHrtt&fflk ( j + lffl) <7)I*«f^t'Jf7 
7(CSM 0 CSMj) (7vI^fL. CSMti 
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^> xmnmmmdmm (k+m> ^y^>v 

/O SCM 0 I/O SCM k ) (fcfc'U 

fct-c§4> k#, i-'vrmw&^ vvy—? 1 2d 

->Tf£igg$;rVC^I>. £^y?7^7°$j^*-y r-7- 
7 12(4, ^nxA-, Ax, 7/PfXf-y*7h7 

[0009] mi^frsLtzmm^ux^ 1 /of^ 

7t4g3<$iiS A&7)«CJ5 t T k + HIco S C M 
Tlt)£$;h.l> AftTJftJPf- -y TTfcStt LT V ^*Mk * 
oTl^S. ^^f'y/W^'y r-7-7 1 2 

£(4, ^XrA+OikrD-fe-y^y/xi^^yh^.fcO 

^ft^T^^U (CSM : centralized shared memory) 

f-xri43wea$<i-cv^. c:*ui. scmioi*ic 
[0010] ^/h-t" w ymmwk »±, -9-^-^ 

tt) . XT—y*vybh\A$-fo*m<» (ifi) »i«M 

£4 9, fi!*oHTiR-e;l/f-rn-fe-y'9'>-ArAffliKM 
flMfca yy M 7T'fflV t £>trC v ^tziv-rmMt. hh^ 
\tx-n-xijv, vl I wfc:*j»ts#^u^M5iJ'ft: 
£7) 4 ^ £Effi^|iH^<OM#fl:k 17d^ 

[0011] vm&f 7.7 mmm 

7\ S*7n -y 7 ra^M^iJtt Srf ijffl-f § fflfiUJB#MQ« 

7n777) fcUT, $9iIL7n.y7 (RB : repeti 
tion block), t7;P-fy/n y 7 (SB : subroutin 
e block), MftAX/a 7 ? ( B PA : block of P se 
udo assignment statements)!?) 3 llOV^n^X^ 
(MT) RB(4, #©/lT'<9fti*r{8l?>7- 

fi5^7T*0, SBiiW-fy. B P A(4 
x 7 'J a - U 7/*-; W y H ft 4 v Jflttfc** L 
Bte** W44^5*ifc£*7*n y 9Xhh . «I £T\ 
BPA(4, S*W^(4ffl^«*7o.y^fft4^, M 
?Jtt»a}<9£a6fc3i-?)S#7n >y 7 ^4MRfc^|i| Uz 

o , mz—DcoB p A<r>>>mmmtim< , t-s y 7 

Ut. S&OBPA£ii-£U#-OCDBPA£±j£-f 
§. I»-mi.RB^Doal l/l'-TT&S 

^#{4, yffxzftmthztizx'omw 



i^-7°£fr£t;:RBk£fftl>. ^7*/V-^-y 

sBti. *jm%m4 y?4 ymmtitf. a-n** 

(4-?-<022SBkLT,tli-f£. SB^»Doa 

[0012] mz. 77n777fMW7n-kr- 

7#c#£8$t»rU H2<7)4 0^7^070-/77 (M 
FG) i£&t&. MFGX'it, &s>-Ytf-?7u?X 

7 (mt) , msry^vmmvu-^ moxvts 
#r- 7 7 - h m>wtf&mm; m ix » 

h. £tz. MT7c7);W-7 (RB) (4. |*i9S?»!ttfc 
MTtiitfM F G Sr^T'# 4 £ k LT V t£ . 
[0013] -7^n77.^^]fflIflfe#fc t J;^T- 

iwath, ze>mmz?77mLUz<nim3iz* 

t~? / 7n?X7?77 (MTG) TftS. MTGTt, 
/-F<4MT\ ^x 7 y>'f-^ffiff, 7-H|*|<7) 

ztitzfflfflmf*3ii. ^enooi^x-y^ii7C(7)MF 

G|C*5»t64H»ife, HiK<0Pfflt4ANDR|ffi. jSSOPJ 
attORWffi**LTV^ 0 0iJx(4. MTe^cOX-y^ - 
(4. MT2+^)*tt*e*«MT4^|6lfc4i-«t4*», 
M T 3 c7)Htr*«T t t * . M T 6 #fi «, ^ < Hfif ^ - 

[00 14] -etT, 3yAM5(4. MTG±<7)MT£ 
Tn-b-yHf ^57.^ ( 3>/-?>f 7hZW$3-~ nzX 0 
V7h'7xrW^||^$ill)7 ,, 0-t-y^^*/P-r) ^ 

-y/T') *\ mftmzm^xzftotzfrcoyji-* 

tr. £W4, ta!*c7)V/Wn-fe •yttfOia CO Sftl, 
iM45-f 77 'J fcfflfiLK^^^W4jS. XT^'i-U y 

tr L* 3 «rigtt*<* o . tztbx-h 
Z(7)y-(T$v?%x*i;2.-yyy&fiz\i^ 

mX'b'<D7v^v-VX'?X7ii<mft2tlZ>^frt>% 

rtztb. ? x?w&&T-m±7u* -yv^mmm. 
izjLt * 'j ten o s-r *>tn> . 

[00 15] ^7t. £i07^r>f /7X7-^JL-yy^ 

#7 * U Sr WS6fc«ffl L , 7a-fe y ^H^r-^Kii* 
* */JMk-f h ?z£><7)t- ^o-*7^'-y3 t 

[0016]f-^n-^7^t*-y 3 yii MTGi 
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i: 3 3 y;\M 5 #^5£-f S a'- x ? f- -f 7 ? x 
T V jl - 'J V?T)Vd U XA v£ *M t S 7 ? Xy" 

[00 17] ifc£tf>|R, f-^n-*7^'-y3> 
fc X *> 1 1 Bfc*T" £ ft 7°o -fe 7 * 
£\ T-^&k7?n?A7^S£*-A-7 7rL 

Otthrvu-Y •XXYXYTXrV^-Vyfr 
/Prf y XA iffiffl SiiS . ;mry'i- y y ^<*>*s* 
\zwi\ vt&r p -t 7 tr±w T-^teiH a y b a- 5 * 

C0018] [)u-ym>m ( *«lkmji»pi) ] v 

ymMtX'te. 7?of-^7a-jjSlCJ: 
v-TtJ-try-f??;*:/* (PC) fcjPJOST^/t^/U-r 
(RB) Ji, -eCDRB^Doa l l $>|>M2Doac r 
oss^r^ PCrtcorn-fev^yXxi^^y 

h (pe) iznix 4 ?v-i/By\s<ivx'm\tt$m 

(4MW) 

[0019] ;t—7*X h 7 ? f-v U yXi: LTJi, JilT 

( a ) Xt — y h^Hff«*^ag 

( b ) /t~-7*r * X h U t' a -y g y 

( c ) y-KXX'J •yf^y'^^x^XAVi/ 3 y 

(d) /u-r-f y^-f-xyy 

(e) /u-rryn-yyx 

( f ) xhij 7 77^_y/ 

(g) TV-47v4K9>H£->/3y 

(h) l-tya7-» Ol^-7'y/N'— A*-5 
if-yjy. xdf A -> f yX) 

[ 0 0 2 0 ] ifc, ;P-7°M^J^Ma^3ifflT'#=5rVvU 

ufx-rizmiLitu^-tyu-ym m%m?x 

[0021] [ (jfi) M£M?iJMS] PCtfJ 1 ) §T 

4>n* mtobpaj 7t{i^-7WHb^v Hmmmz 

-? 9 n r- 9 7 Q -MS £ SUBf § &v * R B qwtifeiz 
(±. BPArt^o^x-h^yh^v^±^^ig$ffl?4jg 
? X 9 1 IX P C f*i7°n -tr 7 . 
[0022] v^fro-b y^vXTA^fixy^u 

f-yrv/H-rn-fc vy±xcoffimtigm\wmxiz. 
/nt -y^ocom^N'7 y^tf trc*< rot -y^mr 



-9&m*l>m^zi-Z,£oiz9X?ZTn*-yWzx 

v-y^-y yriwftai. tmx^s&um&m? 

jyA-'j^tli H4co^^^^7 7^-rJ;a 
ifciMlN P££*#»tejtu^>S'*A- y y^iBM 

k&£. Z0)9*57it* ift>f ^;^i*i^5 7T*S. 

mmt9x9m^ i sr«u, y- h'^^^iro-t 

vi/y?3iU*yb±.X'<?)9Z7>l!mmr3t i $:m-t. 
4fc, y-HN i *^N j (;i6l{tT?l*^X.y> ? {i. ^ 

x ? Ti *«t j t5feff-r 4 k v ^ ^usifS'j^ * * ur ^ 

^1.7-D-fe 7 ^yxxi^ y h^fJOST 4>*ut*ft^-, 

i^fi^ t i5 tfT-9mmmt %h . H4 t*3v^-c 

WfcLX^h. MzZtit>c09X7i) i ffl—7°u-tv>'y 

[00 23] i<oidfcL-C4^§nfc^x^^7* 
#7ot 7 -we* *t -f y ^ (cxrya-'J yX-f & . 

yxr^f 7?7;^'JXA, ^Ji.{i"CP/DT/MI S 
Fft. CP/ETF/MISFS, ETF/C P& N $> 

1, v t/c p 4 #a sr u mmzmm l&&<?>x 

lri;2.-)V*W&Zt1fiX*%&. 4fc, uOiatn 
^t^tm 7^fcrn-fe7^|iJ0iTI.;ktJ: 

[00 24] xry'i-'JV/ft, 3yy\M7(i7'o-b 
vzsy9 , x.\,*yhtzm>)%xt>ivfz9A? otirttm 

/N-a5rfflV\ IiIW7 7/^fi(S^fiil7 0 o-b7>'y 

T, r-^*K^lt3j:l/IS|^77^-tr 7 Mi. Mflll?) 
7'n-fe •/ ifA^Htfflkoro-b v"9-±«4rtW*> * V iz 
WSmzmtsZtlzi 01^^7 VXfroZttfX' 

[00 2 5] -7^y3-K4^, 3Wt>f 7UX9T 
< v9x?iS*-yy?<r)m&mtt-ysmtz 

'ftozbifiX'Zh. mm. r-9*mmi-m% 

h9x? a* 7 y y^x u-^ y h izffl 0 ST ^> 
iiitk#. WJX9*itLX*<r>T-9Z%\mVt% 
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[ 0 0 2 6 ] Jtatoi 3$r?/H-7V4 v 
yy^H-z/^l/f 70-fe-yt ( SCM) 1 014 

[0 0 2 7] laifcfcivc^Lfcr-^T?^;:^ 

T(4, CPU2 0tJOtT. $MfcKtf.X*y (DSM: 
distributed shared memory) 2 2 kT , J J rX?~/Jl'7' i ) 
7x7^+ 7yj.24i ! #SCMl OfcRftfcfl 

V\ 0iU(4\ o-F/7. t-77-^r 7^-\>£>yy77P 
&yy?7M 'y^i-R I SC7-^f?ft«CPU 

■9", VL I W7n*yif$rififlJ^4£ # 
ffi#3M*y 2 2(4, r*7/PxK-h**y-CHWt§*l 
TfcO, ffiOTn^y^y^xi^yF^iEiiy- 
Y/*7 4 F tfX'% h <fc o fcfc o T 0 , ±(=IMJ Lfcifi 

[ 0 0 2 8 3 Tis*Afffr7V 7x -y 7 y 

a 2 4 (4, ayyt-f 9*6V^ia— tfjb^^f^T. $ 
*Hfr -f ^£ ^^t'Ji55v *ttffil"Wif t7ya 

F7Vi'TT4 7**^-yxxl;:fcvvc, ay/^^sjo 

7x-yf-"C£*J:5fc:'tSk«0'C*S. *«0lSl, 7x7 

f-omfitei/cH:, «R54 y^ii^iEjit^tffx 

I.. 7^^7';l'7 l j7x7f^ + 7yi24 
{4, #^-\"y^xA.coS^t y F£g/Mk§-£. 

[00 2 9] -f ^(?)7y>X^7';P7 ,| j7x7 
^r^^>y>"x2 4(4. f ^X^TU^yK 
n ) ifi* t U 1M X J; 0 /hS V ^ ZMfe LX V o- 
#/l/7W7A^'Ji:(4g&9. 7ci^7o/7AC 

t*«E-r4it*«-c#, rvfyAcD'&mzmt. rv 

7x -y f-£ fSrl^ii^df A- y vx fc LT tffifflT'^ £ 
L , ififc-f^T 3 y>M y®mz X & 7° V 7 x -y -v 
y^^bLXmx.. SXt7^(7-Ut7 

[00 3 0] cio<i:a^r^>^^7 r ywru7x«yf-# 

^*«y^xOtt3i<O-W*05fc^f. ®5(^$*l 



tz n*7x 4 <7)-t-y hTVi'X4T<(7'* J r"/i/jLl l Zt5\,^ 
T(4, 3/aM ?£>|>^(4x— ftfrufyMZfclX 

*$A£fift7°y 7x7 ( 7 yztx-ii%<mi 
7 A yoy? y 7 x y * i> lz x y , ^Hffofru 
^SS^M** 1 *** -y ^x±(CfiPftT £ £ t 
L . H&lUmmX'Z 5, 7nt 7 y y/x y F 
(4, nVx4?KXt:M%:<?>**v*/*b®mizm*-lil 

•tztifiX'a, 7A ycovru-Mm%?>LR\j 

(least recently used) TfeX^fotlh . ^tf, 
•yh (&-£•) <t»<0»7x>f(Ctt. ii^lgjM?^ 

7-f ymm-Z kifi. r u 7x vf-fflfci&ssnfe^ 

x >f (C(47° U 7 x >y f-l&^ft: i -j T C S M*» 4>feS$fl 

izyjynttmztib. WMWxAimgco* 
r>yy*km®t l Z74yZ®')%xt>ti$>. 7'J7x7 
f^t 7 yx3yfo-7ft 3WM5i»^i: 
iO. #^SrCSM^4>7*U7x-yf-ri)„ £^t^<7) 
K3I^#{2(4, 174 y*»<a1ffiR7>f yT»s. 
-f7^'j f 7x^^7°'j7x-y^X'JTS-^L, Ztl 
( n - j ) >7x A U rttii»^^f + -y ^x 

t ixmmztiz. 

[003 1 ] $^(3. HI W-^f^f+ tsv^r 
(4, O-^/Pr-^^^U (LDM) 2 6*«S»t^T 
V*S. ZW-iiiVT-?** U 2 6(4, §7ot 7 y 
y/xi^^ y h l 6rt«*tCr^-fe^'CS U T* 
0. r-^a-^7-<-b-^3ySffi^fc'(3ctO. #7° 
o-b >y yvni/^ y M 61CM 9 if t>ilt:9X9U 
X*m $ ill. n-^r- ^ fcfiMfrt fc«18*i 
5. ife, i^o-^^f-^^ty 2 6(4. 

£r7 o y^-v- 3 yrn^7AfcML3y^M7$>£v^ 
y *^rS&tftfflT#iv^ttt, 1 4f + y 

yx (D^f^-yvx) tfliosiTttfflrsiiafc-r 

.y yy/x y hftX'imZtil** y I. fctf>. 

[0032] fflmmvmx-te. &tvmtz*mti 

Ot8&. -??nfx?tft'<r)7u*>yy-X'mfiZti&fr 
(4. 3^MfeU#«:n, U*ST, ^7 

T-^(4. I^St^^'JCCSM : centralized share 
d memory) CEg-C't I. £t*5ifxLO. ^CDtzHb. * 
HSSB®(:io^-C(4, #7nt7yy/iWyM6 

3&%rr4-f-^*is«rr4*'f*&^ ; E y 2 8^#s 
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CM|*ifci&ft4t5J&\ J-v7Wm*v hV- 

7 1 2Ko&#ft£m4>££-;><* U 1 4 £!£H"0^„ 

•'/ - -y 7±.<T>7 P -tr -y y yT'XP 

* y h t £ ill, r - 9 £ ffift & * * U T £> 
§ . * -y 7^h^+**^ * 'J 1 4 t PI«fc#rn-fe -y 

HIS^i5ff±, t >J 2 8 , 1 4 {J. 

iwiwfc:*?- >y rtzimziix^itf* mmmzit m 

rnt >y yy/xi/^ y i^L < -r 

a»4>fflHIfcJl£ £ J; 3 (cw yr y ^ y h-M><r £ 

# h U Sf--y7°i*]c7)7°n-fe 7 yy/xi/^ y hfrt>li 

[00 333 m-<7)SCMf- «/7frt>tt:&yXTJ±X 
it. f--y7'[*|C07'P-fe-yyy7"XW-^y h (PE) 16 

m&&r8tL&wmnj&fx 3 E > j t ixz<m#m 

^^U 2 8*m\>^ZktfX*&. 4fc, 3yyNM5<7) 
f«Hb&W"C*> . L 2 -y y jl LTte 
ffl-fS«ri:#"C#S. CO^tU2 8, 14tli *W 

V 1 4 te , SCMf->y7°l 0 rt<0#Ht»#& 

wm-h^ttfxth. 

[0034] tiis miliZ£t>-fZ9T4 vfAlrisz. 

- y yyimmx* u9 

y> M Mftzftts* ht&>, £M ffll^T n -fe 7 #'M 
corn -b >y - t^Htt**^ * V IZt-9 b |5]S8fflco 7 y 

[00 3 5] T-9ffi&3y hn-y (DTC) 3 0 
(i , 3 yy \M ^ $> & v ViJL—f oj^tc J; 0 g 7°p - t -y 
yy^'xu-^yh±c7)DSM2 2^>, S&swiffios 
CMl 0rtc0CSM28, feSV^ifBliOT-o-fe-yyy^ 

±OCSM^DSM><y)|S]T'OT-746jlL 
«AiL^CSM><0lBI-C<?)T-^i£jISrfif3. 
[00 36] mUZj5V&V-/})l'T-9X*:V26t 

r-9im^yhu-y 3 0 kvmnaatt. mmzm 

tX. T-9^^ybxJ-y3 0^a-^)^-9^ 
t'J (D^t'yya) 2 6£T7-b*T-#l>fij££i:-o 

T-7 * t 'J 2 6 LT C P U 2 0 #SgiM^£-f- 
^jM3yho-7 3 0(c4^./SO. feiill7<0fx7 
7 Srfif d *tj££ 1. C b VXZ h . 



[00 37] T-^lKiM3yho-7 3 0^T-^iK 
gOf^Kti, n-^T-^tU2 6, DSM2 2, 
$>£UiHfflWN'«y7T (H^t^rV^) Sr^-tTfifV\ 
T-^i6E)i3 y h D- y 3 0 C P U 2 0 t\<r>T~9 

wminmbt. D-*^ty, DSM*iv^4# 

7'P-tr -y^ffl^^ tro-fe -y ^ SH-^ftSW)*^* 

mzmiay>M yb&WiJ.-i'&vy hWfcttv^ 

[00 38] r-^KSnyhn— 5 3 0^r-^lK 

y $> i. v ^i^ffly n* .y 7 r tztg^ t x a % . mm^t b 

<OT-9&m$;^Zmftt&frcoWrs<7)fr$:&t X 0 lz 
LX. T-99Km-3yhv-y2 0<7)mW}<7)tz#>cr>X- 

[0039] #SCMf->y 7*1 0ft(?)7n-t -v i/y^n 

\>* y hi ecn^ico^mit. #rn* -y yy/ii/^ y 

M£R»t£*lfc*y b7-?-f y^7x-X3 2$-^t 
t, f--y7"rtSN**«y YV-9 (v/PfyU, 
-taZfrh^h) 3 4£<fcoTjlj?!c£ftTfc9 . 

hV-^3 4S:^LT, 7°n-fe-yyy^ 
x^yh^ftjicos^^^y 2 8(c«f«5*Lft. 
m+^r^tu 2 8tt. i-yr^mzh^i-yrmm 

* -y b y- 7 1 2 C&g LT V ^4 . i ^ -y 71S««* 
-y h V-7{4. 7 P^^n'-^ >y h V-9hh Wi^X 

(«^^t#tf) jWfciSFiUv^ £StS£«rc 
t^iibi*, scM<«, T7 a y7--y 3 yco# 
mzm txM&zLbtfxt & h<vxfo& , ttz. z<?)i- 

•y 7ViS8* y h 3 4 5:^1- fc , - -y 7° 

ia^*<yh'7-7l 2i:^>y hV-7-f y77x-X 

3 2 * ssa-r* i t wc* 0 . «t a 
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7?*xt&zb t isriifc-r 4 a*» , f - >y r iwf- 
9^mm^^tiza. z<D\SM^x£miz>zbfc£ 

y . y7.TA^*cOT-7lSM^7J&^tC»i6l>^ b 
tfX'Zl. 
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7*-^(Bil*Jj:V|3WBfcffiffl-r4ii:*«r&S. <ItD7* 
D-y y'x 7 7 r 4 ;K4 . rn-b y -^ffljifcjfc t 
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[02 ] .*3fe»P!fc:*5i vcffl^ set #"C §43 5 
-0fl£*-f/57"C'&l>. 

[H3 ] *^:*3V^Tfflv^|,it5t) i '-C-#l»3yAM9 



[04 ] *WHfc*sv*Tffl^4 d fc S 3 yvc-f 7 

7>7° l> 7 x 7 fifr^* * -y ^ a. <nm&&7fit7u •■/ 7 
yAT7vJ±X'foh. 
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